Supplementary Figure 1: Phenotypic switch from planktonic to biofilm state during monoculture growth in petridishes. a) Salmonella wild type strain ATCC14028. b) Isogenic ΔcsgD mutant. Lines represent mean and error bars show s.e.m. (n=3, cell culture biological replicates). Source data are provided as a Source Data file. Supplementary Figure 2: Differential fluorescent labelling of wild type strain ATCC14028 and isogenic ΔcsgD mutant does not affect experimental outcome. a) Confocal images of monoculture biofilms of wild type labelled in red and mutant labelled in green (reversed labelling compared to Figure 1e). b) Confocal images showing identical behaviour of differentially labelled wild type strains (left) and mutant strains (right) when grown in 1:1 competition. c) Normalised biofilm accumulation of wild type strain labelled in red and ΔcsgD mutant labelled in shaded green during short-term competition (reversed labelling compared to Figure 2A). d) Confocal image of association between wild type labelled in red and ΔcsgD mutant labelled in green in the biofilm (f0, ΔcsgD = 0.9; left split images, right combined image; reversed labelling compared to Figure 2c). Bars represent mean, dots represent measurements for biological replicates and error bars show s.e.m. (n=5 biologically independent samples). P values derived from two-tailed student's t-test using Welch's correction if s.d. are significantly (P < 0.05) different. Source data are provided as a Source Data file.
: Confocal image shows very limited biofilm structure at low EPS producer proportions. Salmonella wild type strain ATCC14028 labelled in green, isogenic ΔcsgD mutant in red (f0, ΔcsgD = 0.99; left split images, right combined image).
Supplementary Figure 5:
The isogenic ΔbcsAΔcsgA mutant confirms that Salmonella biofilm EPS is an exploitable public good. Wild type S. Typhimurium strain ATCC14028 (EPS producer) is indicated in shaded green; the isogenic ΔcsgD mutant (EPS non-producer) is indicated in red; the isogenic ΔbcsAΔcsgA mutant (EPS non-producer) is indicated in black. a) Amount of biomass in monoculture biofilms. b) Maximum specific growth rate (OD600 h -1 ) during exponential phase in liquid (Bioscreen C system). c) Relative fitness of the mutants during short-term competition with the wild type. The relative fitness is calculated as the ratio between the normalised biofilm accumulation of the mutant and the normalised biofilm accumulation of the wild type, with the normalised biofilm accumulation calculated as log 2 N t=48h N t=0h ; f0, Δ = initial inoculation fraction of ΔcsgD or ΔbcsAΔcsgA. d) Relative fitness of the mutants during short-term competition with the wild type and ΔbcsAΔcsgA mutant. The relative fitness is calculated as the ratio between the normalised biofilm accumulation of the mutant and the normalised biofilm accumulation of the wild type or the ratio between the normalised biofilm accumulation of the ΔbcsAΔcsgA mutant and the normalised biofilm accumulation of the wild type, ΔcsgA and ΔbcsA mutant, respectively; the normalised biofilm accumulation is calculated as log 2 N t=48h N t=0h
. Bars and lines represent mean, dots represent measurements for biological replicates and error bars show s.e.m. (n=3 biologically independent samples, except in Figure S5c , where n=4 for ΔbcsAΔcsgA/WT and n=6 for ΔcsgD/WT). P values derived from two-tailed student's t-test using Welch's correction if s.d. are significantly (P < 0.05). Source data are provided as a Source Data file. Figure 15 : Short-term competition of resistant strain R (SGSC3068) and sensitive strain S (SGSC2227). a) Confocal image of association between R strain labelled in green and S strain labelled in red in the biofilm, in the absence of the inhibitor (f0, S strain = 0.9; left split images, right combined image). b) Confocal image of association between R strain labelled in red and S strain labelled in green in the biofilm in the presence of EPS inhibitor (f0, S strain = 0.9; split images, right combined image; reversed labelling compared to Figure 4f ). c) Normalised biofilm accumulation of R strain labelled in red and S strain labelled in shaded green during short-term competition (reversed labelling compared to Figure 4e ). d) Normalised planktonic cell accumulation of R strain labelled in shaded green and S strain labelled in red during short-term competition in plankton in test tubes under shaking conditions. Under these conditions, the two strains behave as expected according to our model for their behaviour under biofilm conditions. Specifically, the sensitive strain which makes less EPS without the inhibitor outcompetes the resistant strain in absence of inhibitor. And this effect becomes more pronounced in the presence of inhibitor which reduces EPS more in sensitive than the resistant strain ( Figure 4e ). In competition then, the outcome is the same as in biofilms but importantly in monoculture, the sensitive strain reaches a higher cell density than the resistant strain, which differs from biofilm conditions where it is the resistant strain which makes more EPS that does better. These results are as expected because EPS production in plankton is costly but not beneficial, such that the strain that makes the least EPS is expected to reach the highest cell number. Bars represent mean, dots represent measurements for biological replicates and error bars show s.e.m. (n=3 biologically independent samples, except in Figure S15c , where n=2 for f0, S strain = 0 without and with EPS inhibitor and f0, S strain = 0.9 with EPS inhibitor 
